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concerning the Longitude, made in the 


Fifth Year of the Reign of his preſent 


No 1 bs 


HERE AS the Publication of Nautical Almanacs 
conſtructed by proper Perſons, under the Direc- 


tion of the ſaid Commiſſioners, would greatly contribute 
to make the ſaid Lunar Tables more generally uſeful ;; Be 


it further Enacted, by the Authority aforeſaid, 'That it 


hall and may be lawful to and for the ſaid Commiſſioners | 
£0 cauſe ſuch Nautical Almanacs, or other uſeful Tables, 


to be conſtructed, and to print, publiſh, and vend, or cauſe. 
to be printed, publiſhed, and vended, any Nautical Alma- 
nac or,. Almanacs, or other uſeful Table or Tables, 


- which they, or the major Part of them, ſhall, from time 


1 


of ſuch Nautical Almanac or Table ſo printe 


to time, judge neceſſary and uſeful, in order to facilitate 
the Method of diſcovering the Longitude at Sea; any 
Law, Statute, excluſive Privilege, private Charter, or 

other Cuſtom, to the contrary thereof notwithſtanding. 


And be it Enacted, by the Authority aforeſaid, That no 
Perſon or Perſons ſhall print, publiſh, or vend, or cauſe to 
be printed, publiſhed, or vended, any Nautical Almanac 
or Almanacs, or other Table or Tables conſtructed under 
the Direction of the ſaid Commiſſioners, without being firſt 


. licenſed by the ſaid Commiſſioners, or the major Part of 


them: And if any Perſon or Perſons not fo licenſed, or 
not being authorized by the Perſon or Perſons fo licenſed 
by the faid Commiſſioners, ſhall print, publiſh, or vend, 


or cauſe to be printed, publiſhed, or vended, any ſuch 


Nautical Almanac or Almanacs, or other Table or 
Tables, every ſuch Perſon or Perſons ſhall, for oy Copy 

| „ pub- 
liſhed, or vended, forfeit and pay the Gum of Twenty 


Pounds; to be recovered by Action of Debt, Bill, Plaint, 


or Information, in any of his Majeſty's Courts of Record 


dt Meſiminſter; and that One Moiety of ſuch Penalty and 
Feorfeiture ſhall be to his Majeſty, his Heirs and Succeſ- 
ſors, and the other Moiety to him or them that ſhall pro- | 
ſecute, inform, or ſue for the ſame m | 
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Fara ACT of an Act 65 the Sd * all former' 
Acts concerning the Longitude at Sea, except ſo 
much thereof as relates to the Appointment and 
Authority of the Commiſſioners thereby conſti- | = 
tuted, and alfo ſuch Clauſes as relate to the con- 
1 ſtructin „Printing, . publiſhing, ven and 
ES . and 3 uſe-. . 
ful Tables; and for the more effectual Encou- 
ragement and Reward of ſuch Perſon and Per- 
ſons as ſhall diſcover a Method for finding the 
| ſame, or ſhall make uſeful Diſcoveries in Navi- 
gation; and for the better making Experiments 
_ relating thereto: Made in the F 3 I 
55 the Reign of his preſent Majeſty... ; 


JE it Enacted by the Kix cs Moſt a * 
. and with the Advice and Conſent of the Lords Spiri- 

tual and Temporal, and Commons, in this preſent Par- 
liament aſſembled, and by the Authority of the ſame, That 
each and every of the faid recited Acts (lave and except 


ſuch Clauſe and Clauſes in each or any of them as relate to 


the Appointment or Authority of all or an of the Com- 
miſſioners thereby reſpeQively conſtituted, and alſo ſuch 
_ Clauſe and Clauſes as relate to the conſtruQing, printing, 
publiſhing, vending, and licenſing of Nautical Almanacs, 
and other uſeful Tables) ſhall, from and after the Twenty» - 
fourth Day of une One thouſand. Seven ends . Se- 
| venty-Tour, be, and are hereby repealed. 
And, for a due and ſufficient Encourageinent to any | 
Perſon or Perſons who ſhall diſcover any Method or Me- 
thods for finding the ſaid Longitude, Be it Enacted by the = 
Authority aforeſaid, That the Firſt Author or Authors, 
Diſcoverer or Diſcoverers, of each and every ſuch Me- 
thod or Methods, his or their Executors, Adminiſtrators, | 
or Aſſigns, ſhall be intitled to and have the Rewards or 
"Sums of Money herein-after mentioned; that is to ſay, In 
_ caſe the Method propoſed ſhall be, by means of a Time - 
keeper, the Principles whereof have not hitherto been 


made PE to t e Reward or Sum of Five thouſand 
N . 


B. ee [I i 
OE TING. ft 8 5 5 


ch Method determines. the faid: e 10 
Lo One. Be of. a great, Circle, or Sisty geographical 
. the. Reward, or Sum of Seven, thouſand, Five 
handred Pounds, If it determines the ſame to Two Thirds 

of that "Diſtance"; / and to the Reward. or Sum of Ten : 


n 
8 it Cr C 


thouſand Pounds, if it determines” the ſame to One Half 
of the faid Diſtance ; Which reſpective Rewards ſhall be 
1 and pi when ſuch Method (hall reer ge been iy 


S. |= 
2 I * 


7 appoint 106 0 acc; (cer is to 1 When and fo en as 
Two or more Time keepers of the ſame Conſtruction ſhall 
have been tried at the ſame Time, for the Space 
* Twelve Months, at the Royal Obſervatory at Greenwich, 
then in 'Two Voyages round the Iſland of Great Britain, 
in contrary Directions, and in ſuch, other Voyages to dif- | 
ferent Climates as the ſajd Commiſſioners. ſhall think fit to. 
ire and appoint; and after their Return from. ſuch, 
Voyages, ot any of them, for ſuch longer Time, at the. 
ſaid Obſervatory,. not exceeding. Twelve Months, as the 
| ſaid Commiſſioners ſhall Judge neceſſary ; and alſo when. 
and o ſoon as the ſald Commiſſioners, or TWO Thirds of. | — 
them at, the leaſt, ſhall, after ſuch Experiments and ; 
Voyages have been made and performed as. aforeſaid, bare > 
declared” and determined that ſuch Method is generally 
proviicable and uſeful, and ſafficieatly exact to determine 
ide Longitude at Sea within the Degrees or Limits afore- 
LC: d in all Voyages for the Space of Six Months, (Impedi-, 
ments from cloudy and hazy Weather excepted) ; and alſo. 
when and ſo foon as the Principles and rackice of lach 9 
Method are fully diſcovered and explained to the Satisfac- 
tion of the ſaid Commithoners, .or. Two Thirds of them 
at leaſt; and ſuch Author or Authors, Diſcoverer. ot: Dik 
caverers, ſhall have delivered. up and alligned over to the 
ſald Commiſſioners, for the Uſe: of the Public, 5 abſo- 5 


Wt, UNH: 0 ag Ting K Keepers as [k Dal. have E a 


I ” LY 


P > I 


EA ANA N 


tried by ſuch Experiments and Voyages 38, aforeſaid, to. Ons 


gether, with all, Plates, Deſcriptions, Theories, aud xz 
_ planations belonging or relating to the lame, and which: 
56 contain, the Whole of ſuch Diſcovery, of the Longi- 


| I 1proyed. Solar and Lunar. Tables, then. N in tack, 
Cale: the Author or Authors of ſuch improyed. Solar, and: 


Lunar, Tables, their Executors, Adminiſtratars;, onAffigns, , 


ſhall-be intitled: to and have the Reward or. Sum; of Fixe 
thouſand: Pounds, if. ſuch Solar and Lunar Tables ſhall: 
| 0 ſafficiently. exact to. ſhew the Diſtance of the Moon 
rom the Sun and Stars in the Heavens within | Fifteen. Se- 


| Saanen 2 Degree, anſwering to about Seven Minutes of 


Longitude, after making an Allowance, of Half a, Pegree 
for * Errors of Obſervation ; and when. it. ſhall. appear: 
to: the Satisfaction of the ſaid Commiſſioners; or T Wwã W 
Thirds of them at leaſt, that ſuch Tables are conſtrated- 
intirely upon the Principles of Gravitation, ig down by 
Sir. /aac Newton. (except with reſpect tot hoſe Elements 


Which muſt neceſſarily be taken from aſtronomical Obſer⸗ | 


vations), and alſo when the Truth of ſuch Tables ſhall. have 
| been further confirmed and proved by Comparxiſon with a 


ries of aſtronomical Obſervalions made diving a Period 


of Eighteen Years and a Half, which is deemed the Period 


; and in caſe the Method propoſed ſhall he by means 


* $ 


of the Irregulaxities of the {5-209 Motions ;-. which Reward, 


ſhall be due and paid, when the ſaid Commillioners, . or 

Fwo Thirds of them, at leaſt; ſnall have declared and de- 
termined, that ſuch Tables are ſufficiently: exact to ſhew: 
the Diſtance of the Moon from the Sun and Stars in the 
Heavens, within the Limits above-mentioned ;. and alſo 
when the Author or Authors of ſuch. improved Solar and 


Lunar Tables, his or their Exechiors, Adminiſtrators, rr 


Aſſigus, ſhall have delivered up and aſſigned over to the 
ſaid Commiſſioners, for the Uſe of the Public, the abſo- 
Jute Right and Property to and in the ſame; together with 
the Theory relating thereuato; and n caſe any other Me- 


© 


thod ſhall, be propoſed. for finding the Longitude at Sea | 


beſides thoſe before-mentioned, thit then and in ſuch Caſe; 
the Firtt my or ee, * or Diſcoverers, of 
f 


any ſuch Method, His? or their 8 n 
dot Aſſigus, {hall be intitled to and have the Reward or 
Sum ok Fire thouſand Pounds, if it ſhall determine the 
ſaic Longitude. within One Degree of a great Cirele or 
Bixty geographical Miles; to the Reward or Sum of Seven 
thonfand Five hundred Pounds, if it ſhall determine the FE 
fame to Two Thirds of that Diſtance; and to the Reward 

or Sum of Ten thouſand: Pounds, if it ſhall determine the 
ſame to One Half of the ſame Diſtance ; which reſpeftive 
Rewards ſhall be due and paid, ſo ſoon as the faid Com- 
miſſioners, or Two Thirds of them, at leaſt, ſhall, after 
proper Trial have been made by their Appointment and 
Direction, have determined that ſuch Method ſhall be ge- 
nerally practicable and uſeful for finding the Longitude at 


Sea within the reſpective Limits above mentioned. 


And be it further Enacted, by the Authority aforcſu;d - | 
That when and fo ſoon as any ſuch Method or Methods, 


for the Diſcovery of the ſaid Longitude, ſhall be tried, as 
before-mentioned, and found practicable and uſeful- at 


* 


Sea, and ſufficlentiy exact to determine the Longitude 


within any of the Degrees or Limits aforeſaid, the faid 
Commiſſioners, or Two Thirds of them, ſhall certify the 
ſame, under their Hands and Seals, to the Commiſſioners 
of the Navy for the Time being, together with the Name 
or Names of the Perſon or Perſons who ſhall be the Au- 
thor or Authors of ſuch Method or Methods; and upon 
the Receipt of ſuch Certificate, the ſaid Commiſſioners of - 
the Navy are hereby authorized and required to make out a 
Bill or Bills upon the Treaſurer of the Navy for the re- 
ſpective Sum or Sums of Money to which the Author or 
Authors of ſuch Propoſal, his or their Executors, Admi- 
niſtrators, or Aſſigns, ſhall be intitled by virtue of this 


Act; which Sum or Sums the ſaid Treaſurer is hereby 


5 required to pay to the ſaid Author or Authors, their Exe- 


cutors, Adminiſtrators, or Aſſigns accordingly, out of any 
Money that may be in his Hands unapplied to the Uſe of 
the Navy, * to r true een and Meaning of | 


TOS! 9 Fat 5 


* 
Fix 


[i 
* 6 ” 
# 
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And be it further 


* 
1 


: 3 * 4 1 2 3 I 3 ; 


R376 


poſal or Propoſals that ſhall be made to them for diſcower- 
ing the ſaid Longitude, or for making any other uſeful 
Amprovement in Navigation; and in caſe the ſaid Com- | 

miſſioners, or any Five or more of them, ſhall be ſo far 
ſiatisſied of the Probability of 'any ſuch Diſcovery or Im- 
provement as to think it proper to cauſe Experiments to 
be made thereof, they ſhall certify the ſame, together with 
the Names of the Author or Authors of fuch: Propoſal or 
Propoſals, under their Hands and Seals, to the Commiſe 
ſioners of the Navy, who are; hereby authorized and re- 
- quired to make out a Bill or Bills upon the Freaſarer of 
the Navy for any Sum or Sums of Money as the ſaid Com- 
miſſioners for the Diſcovery of Longitude at Sea, or any 

Five or more of them, ſhall think neceſſary for making ſuen 
Experiments; which Sum or Sums the Treafurer of the 
Navy is hereby required to pay immediately to ſueh Perſon 
or Perſons as ſhall be appointed by the ſaid Commiſſioners 


to make thoſe Experiements out of any Money which ſhall 


be in his the ſaid Treaſurer's Hands unapplied as afore- 


And be it further Enacted, by the Authority aforeſaid, 
That if any Perſon or Perſons ſhall make any Diſcovery 
for finding the Longitude at Sea, which, though not of 
fo great Uſe as to be intitled to any of the great Rewards 


above ſpecified, ſhall nevertheleſs be adjudged by the ſaid 


Commiſſioners for the Diſcovery of Longitude at Sea, or 


the major Part of them, to be of ' conſiderable Uſe to the 


Public, or ſhall make any other Diſcovery or Diſcoveries, 
Improvement or Improvements, uſeful to Navigation; then, 


and in ſuch Caſe, ſuch Perſon or Perſons, his or their Exe- 
--cutors, Adminiſtrators, or Aſſigns, ſhall, from time to time, 
| have and receive ſuch leſs Reward or Sum or Sums of 


Money as the ſaid Commiſſioners, or the major Part of 


them, ſhall think reaſonable; and certify accordingly, 
under their Hands and Seals, to the Commiſſioners of the 


Navy, 


ted by the Authority afoteſaif, 5 : 
: uu at Sea, or any Five or more of them; ſhall Have 


Navy," who are hereby authorized and required to make 
gut a-Bilt or Bills upon the Treaſurer of ON avy nes 
ſuen Zum or Sums of Money, which the ſaid Treaſurer is 
 hereby-authorized and required to pay immediately to ſuch 
Ferſon or Perſons, his or their Executors, Adminiſttators, 
N Algas, out of any Money that ſhall be in his the ſaid = 
- Treaſurer's Hands unapplied as aforeſaid. oe gh 
27: Provided alſo, and it is hereby further Enacted; That 
- in, eaſe-any. Perſon or Perſons who ſhall and may have re- 
ceived any Sum or Sums of Money, by virtue of this Act, as 
n Reward for any Method of diſcovering the Longitude at 
Sea, ſhall afterwards: become intitled to any of the greater 
Rewards appointed by this Act, for or on account of the 
fame Method; that then, and in ſuch Caſe, ſuch Sum or 
Sums of Money as they ſhall or may have received as afore- 
_- aid ſhall-be conſidered as Part of. ſuch greater-Reward, 
and deducted therefrom! accordingly ; and that no Petſon 
hall receive more in the Whole for any One Method for 
diſcovrering the Longitude at Sea than the greateſt Reward 
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: By & 0 OMMI8SIONBRK: 8 by Acts 
22 0 Parlemorit far the Diſcovery of the 
Longitude at Sea, Fe. and for examining, 
tttying, and judging of all Propoſals, Ex- 
periments, and Ir ere N fo 
the ſame, | 5 
17774 ER EAS we have. emp oyed 5 zer Perſons to 
| Bs. Nautical Almanics an Attro be 


Epbemerides or the Years 1777 and 1778, which 5 
1 contribute to make the Lunar Tables conſtructe 


y the fate Profeſſor MAYER of Gottingen (Which you 
ave already printed with our bah eee more generally 
1 and whereas we think fit to employ you to print the | 

id Nautical Almanacs and Aſtronomic Ephemerides A 
8 do there Ye, in purſuance of the Power veſted in us by 
1 of Parliament, hereby Ly authorize, and impower 
you tu cauſe the ſame te be prip inted, together with ſuch 
_ other uſeful Tables for facilita ng the Wiebe of diſcover= 
ing the Longitude at Sea, as Ban haye been conſtrued = 

under our DireAion, and will be delivered to you by the 
Reverend Mr, NEVIL MASKELYNE, his Majeſty's 
Aſtronomer Royal at Greenwich; and for ſo doing this thall : 
be your ſufficient Warrant. Given under our Hands and 
de ils the 28th OY of ,Qober 1 996 © Eo 


SANDWICH (L.S.) 
e Fi. NokTon (L. S) 
CCT 
5 -C.KnowLes (L. S.) 
TCC 
To Mr. HOMER | J. PRIN EC Es.) 
1e RARD SOON F 
Printer in Saliſbury- T. HORNSBY  (L.S.) 
* Fleet ng” WET . SMITH. e 
5 E. WAN (L. S.) 
„% ᷑ —ů A. SHEPHERD, (L.) 
)) 11 (( 
„ a e ee „ (La) 
J. SITAR | * | 


45 
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* Oak fe Commis, „ 


Joux Inzzr: von, Secretary. . 
DW ES... 


I” 


CoMMts8IoNERS! appointed by a 
: of Pan for the Diſcovery oF the 
| : re .Longitude'sr Sea, &c. and for examining, 


WY 


An trying, and judging of all Propoſals, Ex- 
91 pPeritnents, and Improvements TOR to 
T e 

X FHEREAS wethink fit to e you: to dublin 

and vend, and to cauſe to be publiſhed and vended, 

"The Nautical Almanacs and Aſtronomical Ephemerides for - 
the Years 1777 and 1778, together with other uſeful Tables 
g {conſtructed under our Direction) for facilitating the Method 
of diſcovering the Longitude at Sea, which will be printed 
by Mr. William e eee of Saliſbury-court, 

Fleet. 16 27 We do therefore, in purſuance of the Power 
veſted in us by Act of Parliament, hereby licenſe, 

"authorize, and impower you to publiſh and vend, and to 

Lauſe to be publiſhed and vended, the ſaid Nautical Al- 
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if | - manacs and Aſtronomical Ephemerides, together with the 
: Wm | _, Other, uſeful Tables above-mentioned... For which this 
if Wall be your ſufficient Warrant. Giyen under our Hands . 
1 2 {ad Seals 25 Wee e ph. Oiber 1775. . 
˙— ee 1. Pp MDW (s 
(i! ORE FE. Et ˙¼q—vö-pß 68.) 
hl a gs %% ) 
tt 33 S. KnowLEs . 
VCC 7 a 5 P RINGE .) 
; 455 18 ; N. MASKELYNZ(L.S:) 
a 4 © AIM Ws 3 1 HoRNSBY 8. 
= Ie in 8 pond . 
= By Wang: (L. S.) 
A. SHEPHERD. (L. S.) 
| of e NCT L.. S.) 
f 8 4 „ Ol Srrrnzas 3 
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* oa. of the + Commiliones, e „„ 
e Joan IBBETSON, Secretary. 
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f 3 4 HE Commünoners of b La tad pur: 


I fuance of the Powers veſted: in them by 
; At of Parliament, | preſent the Publick with 
the NAuTIcAl Armanac and 1 
1 for the Lear 1778, bein 
- Twelfth Impreſſion, to be continued fore I avg a 
Work. which muſt greatly contribute to the Im- 
provement of Aſtronomy, Geography, and Na- 
5 vigation. This EPpHRMERISs contains every T bing 
: 1 to general Uſe that is to be found in 
any Ephemeris hitherto publiſhed, with many 
© other uſeful and intereſting Particulars nevet yet 
offered to the Publick in any Work of this Kind. 
The Tables of the Moon had been brought by the 
late Profeſſor Mavzk of Gottingen to a 1 ſufficient 
Exactneſs to determine the Longitude at Sea, within 
2 Degree, as appeared by the Trials of ſeveral 
Perſons who made Uſe of them. The Difficulty 
and Length of the neceſſary Calculations ſeemed 
the only Obſtacles to kinder them from becoming 
of general Uſe: To remove which this Epae- 
| Merits was made; the Mariner being hereby re- 
eyed from the Neceſſity of calculating the Moon's 
Place from the Tables, and afterwards computin 


the Diſtance to Seconds by Logarithms, whic 


| are the principal and only very delicate Part of the 
_ Calculus; ſo that the finding the Longitude. by 
the Help of the EPHEMERIS is now in a Manner 


reduced to the Computation of the Time, an Ope- 


: ration equal to that of an Azimuth, and the Cor- 
krection of the Diſtance on account of Refraction and 
Parallax, which is alſo rendered very eaſy by either 
of the Two Methods invented by Mr. Lyovs and 
"Mr. DunTaoewe, and publiſhed among the Tables 
chte t- be uſed with che EPHEMERIS; 9 
| either 


np PREFACE. 


| eicher of the Two Methods annexed to 5 5 EpBz 
Mrs of 1772, being both Improvements of ihe 
Method which T formerly publiſhed in the BR TTTSH 
Marinzs's Gvive ind HILOSOPHICAL TRANs- 
zerions, the Firſt by myſelf, and the Second by 
"Mir. 'GeorGt WITCHELL 4 but ſtill more fo by the 
ZENERAL TABLES for correcting the apparent 
Bick of the Moon and a Star or the Sun from 
the Effects of Refraction and Parallax, computed 
at great Expence by Order of the Commiſſioners of 
Longitude, and publiſhed under the Care of Dr. 
SHEPHERD, Plumian Profeſſor of Aſtronomy and 
N e Philoſophy at CAMBRIDGE, in 3772. 
Deſire of the Commiſſioners of Longitude, 1 
| ans up the Explanation and Uſe of the Articles 
contained in the Eraemeris, and the Inſtructions, 
with Examples, for finding the Longitude at Sea | 
the Help of the ſame. I alſo collected and cal 
culated the Sixteen Firſt Pages of Tables requiſite to 
be uſed with the EPngeMERIS, and compured. the 
Table of proportional Logarithms, which teemed to 
me abſolutely neceſſary to ) clear this Method of any 
remaining Difficulty ; and added Explanations of all 
the Tables, and a Correction, p. 49 and 50, which 
may be applied by the Curious to the Effect of 
Refraction on the Moon's Diſtance from a Star, 
found by Mr. Lyons, or any other Method, on 
account of the Barometer and Thermometer. 
All the Calculations of the ErRRMERIS relating 
to the Sun were made from Mr. MAYER 
_ aft manuſcript Tables, received by the Board of 
| [Longitude after his Deceaſe, which haye been 
printed under my Inſpection, and publiſhed 


in 1770; but the Calculations of the Moon were 


made in this Epiika;zRIS 5 for the ſecond time, Top: 


. * * d 


ENTITY 


tw Tables improved from Mavens Tab] 8 
_ - cothpeſed by Mr: Crarties Mason;. under my. 
Direction, from "Calculations made 'by Order of 
the Beard f Longirude, upon the Series of kmar | 
Obfervations Wadde by the late Dr. BRAUEREI, pd 
publiched in the Nattical Almanac ef 1774. in 
theſe new Tables, the Epôch of the Moon's meat - 
TLongitude is 1 leſs, that of the Apogee ſs 
and-thatof the Aſcending Node 45” wore, than in 
Mayvzx's printed Tables, and the Equations are 
5 3 to Tenths of a Second. Moreover; One - 
ne on is introduced, whoſe Atgument is the 
8 meu iſtance of the Moon from the Suns Apogee, 
und Maximum 16% 4. Theſe new Tables, when 
compared with the above-mentioned Series of Ob- 
fervations, a proper Allowance being made for the 


„ unavoidable rror of Obſervation, ſeern to give 


ys the "Moon's Longitude in tlie Heavens 
correcthy with 45 Seconds of a Pegtee; which 
greateſt Error, added to a potble | or f One 
Niiause in taking the Moon's Diſtance from thæ 
Sun or a Star at Fr will at a Medium only N 85 
duce: an Error of 50 Minutes of Longitude, + 
Fhe Calculations of the Planets were "inch 
7 Seo? Dr. Harry's Tables; and the Echpſes 
of Jupiter's Firſt and Second Satellites from 
the Tables of Mr. WaARGENTIN, publiſhed by _ 
M. DE LA LAN Df in 17593 and thoſe of tlie 
Third and Fourth Satellites from Tables of the 
ſame farther improved b Mr. WaRGENTIN, and; 
annexed, the firſt to the Navricat ALManac of 
1771, and the other to the ConnotssANCE. DES. 
MovuvemenTs Sir é; 8 
All the Articles of the . were e 
| row by ** . Perſons, and SD 7 
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WT" except. the Moon! J FREE) Lattude; 5 
Right Aſcenſion; Declination, Semidiameter, and 
Parlor, which, for Noon, were compured by One 
Perſon, and for. Midnight by another, and the 
Truth of theſe Calculations aſcertaiged Tyr means 
2 Differences, which, for the Moon' 805 rude, | 


0 this Evnznan1s, gre. annexed, 1 — Rig he 
7 | gc &- 
| Qured from Dr. Bradley 5 Obſervations, made he- 
tween September 1 3th; 1750, and  Novemb vember 2d, 
1760; from which the Series of the Moon's Lon 
gitudes and Latitudes annexed to the fi AUTICAL | 
ALMANAC of 1774 were inferred ; and Fiy 8 Aſtro- 
nomical Problems by Mr. Lyons. 
The Zenith Diſtances ft the. Moon, 4 — as 
Dr. Br aDLEY'SOBSERVATIONS, are ſet down exactly 
as they were obſerved, and are to be corrected for the 
Error of the Line of Collimation at different Times, 
as follows; in Jax, 1750, 6”; in SEPT. 1750 4 5 
Ih Jax. 1751, 3”; in SEPT. 1751, 2g" 2-10. AG: 
iN 9 47 52, 2 f; are to be ſubſtracted from the Zenith 
Piſtances. And beſides this, the whole Arch of 
FOE tlie old Quadrant having been found to exceed 902 
_ by 16", the ah eee Part of 16 correſpond- 
| ing to the Zenith Diſtance is alſo to be ſübſtracted. 
| "bf rom July Sth, 1753, the new Brals Quadrant 

was made Uſe of,; the Line of Collimation . 


Arch of Mens were without ſenſible Error. 
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AsrRONoMicaL and NAUTICAL EPUrUTRIGB 


r may be proper firſt to premiſe, that all the Calculations - 
are made according to apparent Time x the Meridian of 
=. the Royal Obſervatory at Greenwich. They ate likewiſe 
adapted to apparent Noon, except where they are otherwiſe 
Uiftinguiſhed, as the Eclipſes and Configurations of Jupiter's 
f Satellites, the Moon's Places, Cc, computed for Midnight, 
and the Diftances of the Moon from the Sun and Stars for | | 
every third Hour; which are all computed to the apparent | 3 


# 


Times ſet down. a N = 
Appatent Time is that deduced immediately from the Sun, 
whether from the Obſervation of his paſſing the Meridian, from 27 
his Altitude obſerved ata Diftance from the Meridian, of from . 
his obſerved Rifing or Setting. This Time is different from | 
that ſhewn by Clocks and Watches well regulated at Land, 
which is called equated or mean Time. This will be e, 
ined when we come to treat of the Equation of Time, _ 
The Day is here meet enn the Method of Aſ- 
tronomers, to begin at Noon, or 12 Hours later than the 
civil Day of the ſame Denomination, and to be counted up to 
24 Hours, or the ſucceeding Noon, when the next Day begins. 
Thus the Day of the Month and the Hour of the Day are the 
ſame in this Method as in the eivil Account at Noon, and 
from Noon till Midnight ; 3 Midnight till * | 
Fa OD gh Le es we Br Lhe ba ; a a pen 22 3 EE 55 er ; 6 
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Aliffer; for whereas in the civil Account a freſh, Day is fap- 
poſed to begin at 1 and the Hours to begin ov r 
ay is ſtill continued beyond Mid- 
night, and the Reckoning of the Hours is continued up to 24. Fd 
Thus the Diſtances put down to January 10, 15 Hours, belong 


again, in this Method the 


to January 11 at Three in the Morning by civil Reckoning. 
BEL here are 12 Pages for every Month. The firſt Column of 
the firſt Page of each Month contains the Day of the Month; 
the Second, the Day of the Week expreſſed conciſely by the 
initial Letter or Letters, Su. ſtanding for Sunday, M. for 


Monday, Tu. for Tueſday, W. for Wedneſday, Th. for 
Thurſday, F. for Friday, and Sa. for Saturday: The third Co- 5 


lumn exhibits the Sundays and Feſtivals of the Church of Eng- 
land, and other remarkable Days: The laſt Column ſhews at 


Top the Moon's Phaſes, or the Times of new and full Moon, 
and of the firſt and laſt Quarter, or two Quadratures with the 

Sun: Beneath are contained miſcellaneous Phænomena, name- 

1y, Eclipſes of the Sun and Moon, and Occultations of Planets 


or fixed Stars not leſs than the fourth Magnitude, by the Moon, 
as they ſhould happen at Greenwich by the Tables; the Con- 
junctions of the Moon with all Stars not leſs than the fourth 


Magnitude, which can be Occultations any where on the 


Globe, between the Latitudes of 60. North and 40%. South: 
The Conjunctions, Oppoſitions and Quadratures of the ſuperior 


Planets with the Sun; and the Conjunctions and greateſt Elon- 
gations of the inferior Planets from the Sun, the Entrance of 


the Sun into the ſeveral Signs, and any other remarkable Phæ- 
nomena. IR | 3 


The Stars are expreſſed by Bayer's Characters of Reference. 


The Conjunction of the Moon or a Planet with a Star, is 


denoted by prefixing. the Character of the Moon or Planet 
© 


10 that the Star, the Time of the Conjunction being 
placed immediately after. The Caſe is the ſame with Reſpect 


to the Occultation of a Star or Planet by the Moon, only this is 


further diſtinguiſhed by the Addition of Im. or Immerſion, to 
fignify the Diſappearance behind the Moon; and Em. or Emer- 


Fon, to fignify the Re-appearance of theſame. Thus 84 y vr 


16. 22/, fignifies that the Moon will be in Conjunction with 


the Star d W on the Eighth Day at 16d, 22/- exclufive of 
Parallax: And 10% ) 5 I Imm. g 14. Em, 10Þ, 23/ ſigni- 


_ Hes that the Moon will eclipſe Ion the 1oth Day, the 
knmerſion ' being at 9 14. and at 10", 23/. apparent Time 
een 5 „ 


*The © 


# ; 


a 7 22 5 a . 
197 5 * = » L 27-4 2 
4 * F . 


The Occultitions fet down are thoſe only viſible at Green: 


wich; and the Circumftances will not differ very widely in 
moſt Parts of the Kingdom; but in very diſtant Places they 
will differ very much, owing to the Change of the Moons 
Parallax, or it may become no Occultation at all: The like 
may be faid of Eclipſes of the lun. Ear 
clipſes of the Sun, and Occultations of fixed Stars by the. 
Moon, if obſerved in Places whoſe Latitude and Longitude - 
are well determined, may be applied to the Correction of 
the lunar Tables; but if made in Places whoſe Latitude onl7 
is well known, may be applied to the Determination of the 
Longitude of the Place; but for this Purpoſe. an accurate Cal- 
culation muſt be made of the Moon's Parallaxes in Longitude 
and Latitude, which makes this Method of ſettling the Longi- 
tudes of Places, though a very accurate one, leſs. convenient 
in Uſe for Perſons not much verſed in aſtronomical Calcula- 
tions. However, this ought not to diſcourage Travellers or 
Mariners from endeavouring to make theſe Obſervations as 
often and as carefully as poſſible, when they ſhall happen to 
be at any Place whoſe. Longitude they have Reafon to think 
has not been at all or but indifferently determined; ſince the 
neceffary Calculations may be made at any. Time afterwards by 
themſelves, at leiſure, or referred to the Skill of Aftronomers 
and Mathematicians, N e Ze 
 Felijpſes of the Moon are not liable to this Inconvenience.; 
the Longitude: of any Place, where an Eclipſe has been ob- 
ſerved, being deduced immediately by taking the Difference. 
of the Time of the Obſervation and: that ſet down in the 
Ephemeris, and converting it into Degrees, at the Rate of 
15 to One Hour, Sc. or more briefly by Table Pages 6. 7, 8. 
of the Tables requiſite to be uſed with the Ephemeris. But 
as the Beginning or Ending of an Eclipſe of the Moon cannot 
be generally obſerved nearer than One Minute, and ſometimes 
Two or Three Minutes of Time, the 5 of Places cans 
not be certainly determined by this Method from a fingle 
Obſervation of the Beginning or End nearer than a Degree. 
It is unneceflary to mention that even this Point of Exactnefs 
will often be of great Service. If both the Beginning and 
End of the Eclipſe be obſerved, a conſiderably greater De- 
gree of Exactneſs will be attained, „„ an 
The Conjunctions of the Moon with the Planets, or fixed 
Stars not leſs than the fourth Magnitude, which may prove 
Occultations in ſome inhabited Parts of the Globe, are evi- 
dently deſigned to inſtruct Mariners or Travellers to look out. 


* 


9 2 _* frequently 


Frequentl for ſuch Obſervations; which if they happen te 

prove 9 and are carefully obſerved, will afford a 

= Means of determining the Longitude of the Place of 
es. 7 | 


The Days of the Oppoſitions, 8 . of the Pla- 


nets with Reſpect to the Sun, are Times at which they ought 
to be obſerved in fixed Obſervatories, for ſettling the Elements 
of their Orbits by a Series of ſeveral Years Obſervations. 
The Two firft Columns of the Second Page of the Month 
contain the Day of the Month and Week as before; net 
follow the Sun's Longitude, right Aſcenſion in Time, Decli- _ 
; bees, | _ the Equation of Time, with the Difference from 
Day to Day. ES 7 | 
: The . af the Sun is made uſe of in moſt of the 
ſucceeding Calculations of the Ephemeris, and may ſerve 
either to verify them, or to make other ſimilar Calcula- 
tions at a different Time of the Day. Particularly it may ferve 
with the Help of the Moon's Longitude, to find the Diſtance 
of the Moon from the Sun at any Time, independent -f the 
Dittances contained in the Four laſt Pages of the Mon.h. To 
find the Sun's Longitude at any Time different from Noon, 
Proportion muſt be made according to its daily Increaſe : 
Saying as 243. is to the Hour from Noon reckoned by the Me- 
1:idian of Greenwich, fo is the daily Variation of the Sun's 
Longitude, to à fourth Number; which added to the Sun's 
Longitude at the preceding Noon, gives the true Longitude | 
at the given Time... | | | Ot 
If the Time given be that of a Meridian different from 
Greenwich, it muſt be firft reduced thereto, by adding or 
- fubſtraRting the Difference of Longitude turned into Time (at 
the Rate of One Hour to 156, and One Minute of Time to 
15 Minutes, or more briefly by Pages 6, 7, and 8, of the re- 
 guifite Tables) according as the Place is to the Weſt or ta 
the Eaſt of Greenwich. Example: Suppoſe any one ſhould 
want to know the Sun's Longitude, January 19, 1767, at 4*. 
FLY being in 21® 15/. Longitude Eaſt of Greenwich. The 
ifference of Longitude turned into Time by Table Page 6, 
is 1. 25/ which fubſtracted from 4*. 354. becauſe Ne is 
is Eaſt of Greenwich, leaves 3h. 1o/. for the Time reduced to 
the Meridian of Greenwich. The Sun's Longitude the pre- 
_ _ ceding Noon is, 9*. 290. 18“. 2//, and the following Noon is, 
. 109.09, 19/. 4% the Difference is, 19. 1/. 2/. or 61/.2//; the daily 
Variation. Then fay, as 2 4b. is to 3b. 10/. ſo is 610 2/ to 8, 3. 
Which added to 9%. 29% 18.2“ the Sun's Longitude on the 


. 4%) 


of the fixed Stars and Planets. 


The Sun's right Aſcenfion in Time is uſeful to the practi- 


cal Aſtronomer in regular Obſervatories, who adjufts his 


Clocks by fidereal Time, It is alſo ufeful to him for conyert-- 


970 apparent into fidereal Time; as ſuppoſe that of an Eclipſe 
of 


upiter's Satellites, in order to know at what Time it may 


be expected to happen by his Clocks: For this Purpoſe, the 
Sun's right Aſcenſion at the preceding Noon, together with 


the Increaſe of right Aſcenſion from Noon, muſt be added to 
the apparent Time of the Phænomenon ſet down In the Ephe- 


meris. 


The Sun's right Aſcenſion in Time ferves alfo's compute | 


the apparent Time of a known Star's paſſing the Meridian: 


Thus ſubſtract the Sun's right Aſcenſion in Time at Noon 
from the Star's right Aſcenſion in Time, the Remainder is 
the apparent Time of the Star's paſſing the Meridian nearly; 


from which the proportional Part of the daily Increaſe of 


the Sun's right Aſcenſion for this apparent Time from Noon 
being ſubſtracted, leaves the correct Time of the Star's paſſing 


the Meridian. 


Hence the apparent Time may be found from an obſerved = 
Altitude of a known fixed Star, ſuppoſe one contained Page 
12 or 13 of the requiſite Tables; as will be explained here- 


after. 


* 


puting the Time of the Moon and Planets paſſing the Meri- 


dian, as will be ſhewn under their proper Articles. 
The Sun's Declination is neceſſary to find the Latitude, 


whether at Sea or Land, from the Meridian Altitude obſerved ; 
it is alſo requiſite for finding the Latitude from Two Altitudes 


obſerved with the Interval of Time meaſured by a Watch ; 
it ſerves for computing the Sun's Azimuth, having his Alti- 
tude and the Latitude of the Place g:ven, in order to find the 
Variation of the Compaſs; it is required jointly with the La- 


titude of the Place and the Sun's horary Angle to compute his 
Altitude, if neglected to be obſerved at the Time of taking the 


Moon's Diftance from the Sun for finding the Longitude, being 


uſeful to facilitate the Calculation of the Effect of Refraction and 
Parallax upon the Diſtance; it is alſo neceſſary to calculate the 
apparent Time from an obſerved Altitude of the Sun at a Diſtanee 


preceding Noon, gives ge. 299, 26, 5/ the Sun's Longitude 1 —_ 
the Time given, In like Manner any other of the following 
Articles is to be found by the Help of the Ephemeris, 5 
The Sun's Longitude ferves alſo to compute the Aberration _ 


The Sun's right Aſcenſion in Time is alſo uſeful for com- 


13 
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from the Meridian, the Latitude being given; or to compute ! 
the Time of the Sun's Setting or Riſing ; which, though a lefs 
accurate Method than the former of obtaining the Time, may © 
yet be uſeful when that cannot be had. For any of theſe Pur. 
poſes, the Sun's Declination mutt be found to the Time given 
nearly reduced to the Meridian of Greenwich, making Pro- 
portion acco ling to the daily Increaſe or Decreaſe, in like 
e as Was ſnewn with Reſpect to the Sun's Longitude. 
The Equation of Time is a Correction, which added to or 
ſubſtracted from the apparent Time (according to its Title at 
the Top of the Column) gives equated or mean Time, or that 


which ſhould: be ſhewn by a good Clock or Watch. Ap. _ 
parent Time is that which takes its Beginning from the Paſſage 


of the Sun's Centre over the Meridian of any Place; and had 
the Sun no Motion in the Ecliptic, or was his Motion reduced 
to the Equator or in right Aſcenſion uniform, he would always 


return to the Meridian after equal Intervals of Time, But his 


apparent Motien in the Ecliptic being continually varying, 
and his Motion in right Aſcenſion being rendered further un- 
equal on Account of the Obliquity of the Ecliptic to the 
Equator, from theſe Cauſes it ariſes that the Intervals of his 
Return to the Meridian become unequal, and the Sun will gra- 
dually come too flow or too ſoon to the Meridian for an 
N Motion, ſuch as that of Clocks and Watches ought 
This Retardation or Acceleration of the Sun's coming to 
the Meridian is called the Equation of Time, and is contained 


in the laſt Column but One of Page 2d; and when apphed _ 


according to its Title to the Apparent Time, or that deduced 
immediately from the Sun, gives the mean or equated Time, 
whence the Error of a Clock or Watch may be found, 

an if required, It may be cored 88 
If it is propoſed to convert mean Time into apparent, 
this is done by a contrary Proceſs, by applying the Equation 
of Time to the mean Time given, with its Title or Sign 
changed; vis. ſubſtracting inſtead of adding, and adding in- 
ſtead of eee j. 88 
The Equation of Time being ſet down in the Ephemeris 
for the Noon at Greenwich, Proportion muſt be made accord- 
ing to the daily Difference, to find what it ſhould be at any 

ven Time reduced to the ſame Meridian, as in the preced- 

ing Articles. The lait Column of this Page, containing the 
daily Differences of the Equation, is deſigned for this . . 


wh E „ 
As often qt it may be required to make any Calculations 
from aſtronomical Tables, and the Time given be apparent 
Time; it is neceſſary firſt to apply the e of Time 
thereto to convert it into mean Time, the Tables being diſ- 


poſed according to mean Motions. Thus the Articles con- 


tained in the Ephemeris anſwering to Noon were computed 
to ob. increaſed, or 24 Hours diminiſhed, by the Equation of 
Time: And the Moon's Places ſet down for Midnight were 
- oo to I2h. increaſed or diminiſhed by the Equation of 
4 me. ; 3 | 935 8 25 
What has been ſhewn concerning the Equation of Time 
chiefly reſpects the Aſtronomer, the Mariner having little 
to de with it in- computing his W's from the Moon's 
Diftances from the Sun and Stars obſerved at Sea with the 
Help of the Ephemeris, all the Calculations thereof being ad- 
apted to apparent Time, the ſame which he will obtain by 
the Altitudes of the Sun or Stars in the Manner hereafter 
probe far ine Tie en TE, 3 ©; 
But if Watches made upon Mr. John Harrifon's or other 
equivalent Principles ſhould be brought into Uſe at Sea, the 
apparent Time deduced from an Altitude of the Sun muſt be 
corrected by the Equation of Time, and the mean Time 
found compared with that ſhewn by the Watch, the Diffe- 
rence will be the en in Time from the Meridian by 
which the Watch was ſet; as near as the Going of the Watch 
can be depended vyorne:- 8 
The Equation of Time was computed for the Ephemeris of 
1767 from the Table, Page zd of Mayer's Tables; but on 
Account of that Table being made only to the neareſt Second 
without Decimals, and the Neglect of the fmall Equations of 
the Sun, the Calculations of that Article in the Year 176% 
cannot always be depended upon nearer than Two Seconds. 
For the Year 1768 and the following Years it will be com- 
puted in the ſtrict Manner explained in my Remarks upon 
that Subject, in the Philoſ. Tranſact. Vol, liv. P. 342 for the 
Vear 1764; namely, by taking the Difference of the Sun's 
true right Aſcenſion, and his mean Longitude corrected by 
the Equation of the Equinoxes in right Aſcenſion, and turn- 
ing it into Time at the Rate of 1/. to 15/. Sc. The Equa- 
tion of Time will be additive or ſubſtractive as the Suns true 
right Aſcenſion is greater or leſs than his mean Longitude. _* 
The Semidiameter of the Sun, Page 3d,. is neceſſary to re- 
duce the obſerved Altitude of his upper or lower Limb to _ 


& 
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of the Centre; alſe to reduce the obſerved Biſtance of the 
Moon's neareft Limb from the Sun's neareſt Limb to the Difi 
tance of the Centres. It is alſo uſeful te Aſtronomers to 
verify or aſcertain the Exactneſs of the Scale of their Micro- 
meters, by Compariſon with the Meafure of the Sun's hori- 
Lontal Diameter. This Practice is particularly ufeful in folat 
Eclipſes, when the Diftance of the Cuſps or the Verſe Sine 
of the uneclipſed Part has been meaſured with the Micro- 
meter. The Semidiametets of the Sun in Mayer's Tables, on 
which all the Calculations reſpecting the Sun and Moon are 
made, ſuppoſe the Semidiameter at the mean Diftance to be 
162%, 8. which Mr. Mayer ſays hededuced from above 130 
Obſervations taken with his Six Foot mural Quadrant, which 
feemed' to him not ill adapted to the Purpeſe. It may not 
be amifs to take this Opportunity to remark that the Qua- 
Arant here mentioned was given to the Univerſity. of Gottin- 
gen by his late Majeſty, and was made by Mr. John Bird after 
the Model of the Eight Foot mural Arch, which he finiſhed 
for the Royal Obſervatory at Greenwich, and put up there in 
the Year 1750. Mr. Mayer made his Obſervations with his 


Six Foot mutal Arch, from the Year 1756, to the Time of 


his Neceaſe; with it he ſettled the mean Obliquity of the- 
Ecliptio to the Beginning of the Year 1956, at 239. 28. 16/7. 
which Dr. Bradley ſettled by his Obſervations made in the 
Years 1956 and 1751, at 23%. 28. 189, The Difference is 
agreeable to what ought to ariſe from the gradual Diminution 
of the Obliquity of the Ecliptic at the Rate of about 4 a Se- 
cond in a Year. The fame Inſtrument he alſo uſed in ſettling 
the Elements of his folar Tables; and it is moſt probable that 
with the ſame he ſettled his Table of Refractions at the End 
of his folar Tables; the Agreement of this Table with Dr, 
Bradley's, ſee Page 2d of requifite Tables, (being both fuited 
to the ſame Temperature of theAir)is ſo great, that they ſeem 
rather like One and the ſame than Two different Tables. 
The Time of the Sun's Semidiameter paſſing the Meridian, 
ſerves to reduce an Obſervation of a Tranſit of the preceding or 
ſubſequent Limb over the Meridian to that of the Centre, when 
only One was obſerved. It ſignifies a Portion of apparent Time, 
or even mean Time, the Difference being abſolutely inſenſible 


upon ſo ſmall an Interval. It is found thus: Increafe the Sus Se- 


midiameter in the Ratio of the Coſine of his Declination ts the 
Radius, to find his Semidiameter in right Aſcenſion, which turned 
into Time at the Rate of 1/, to 15/. and 1“. to 15. WT the- 


Time required. The Sun's Semidiameter in right Afcaiifich 
is. ceadily found by adding the Log. Coſine of his Declina- 
tion to the logiftic Logarithm of his Semidiameter, the Sum 
is the logiftic Logarithm of his Semidiameter in right Aſcen- 
ſion; which divided by 15 gives the Time of his Semidiameter 
3 the Meridian. If che Clock by which the Obſervation 
is made be regulated according to fidereat Time, this Quantity 
e f 5 85 in the Ratio of 365 to 366, if great Preci- 
: is require 1 0 . ** 
From the Time of the Suns Semidiameter paſfing the Meri- 
dian may be alſo found the Time of its paſſing the horizontal 
or vertical Wire of a Quadrant or Sextant, which oh ſome 
Occafions may have its Uſe, —The hobrly Motion of the 
Sun is uſeful in computing folar and lunar Eclipſes; alſo in 
correcting the aſſumed Longitude of the Ship, i order to 
find the Time from an Obſervation of the Diftance of the 
Moon from the Sun, independant of the Diſtances contained 
in the nautical Ephemeris; See Britith' Mariner's Guide, Page 
49, and Table at the End of the fame, Page 25, whieh' is 
alfo copied at Page 14 of requifite Tables: The Logarithm 
of the Sun's Diftance is uſeful in the Calculation of the 
Places of the Planets and Comets. The Place of the Moon's 
Node fignifies its mean Longitude, and is neteffary for find- 
Ing the Equation of the equinoctial Points both in 4p 
and right Aſcenſion, the Equation of the Obliquity of the 
 Eclliptic, and the Deviations of the fixed Stars in right A. 
| $a” and Declination. _ 3 
The Eclipſes of Jupiter's Satellites are welt knowh 10 afford 
the readieft, and for general Practice the beſt Method f 
ſettling the Longitudes of Places at Land; and it is by their 
Means orincipalfy that Geography has been ſo much relveimet® 
within a Century paſt, and the Poſition of the moſt diſtaht 
Places determined to equal Accuracy with the neareſt. It was' 
hoped that ſome Means might be found of uſing proper Tele- 
| ſcopes on Shipboard to obſerve theſe Eclipfes,” and could this 
be effected, it would be of great Service in aſcertaining the 
Longitude of 2 Ship from Time to Time: In my Voyay e fo 
Barbadoes under the Direction of the Commiſſioners of Lon 
gitude, I made a full Trial of the late Mr. Irwin's Marine 
Chair propoſed for this Purpoſe; but found it totally imprac-' 
ticable to derive any Advantage from the Uſe of it; and, 
conſidering the great Power requifite in a Teleſcope for mak - 
ing theſe Obſervations well, and the Violence as well as 
| X | Irregulacitie” 


/ 


Irregularities of the Motion of a Ship, I am afraid the 
complete Management of a Teleſcope on Skipboard will al- 
ays remain among the Deſiderata. However, I would not 
be underſtood to mean to diſcourage 5 founded 


upon good Principles to get over this Di 


. 
The Teleſcopes proper for obſerving the Eclipſes of Jupi- 
ter's Satellites, are common reſracting Teleſcopes, from 15 to 
20 Feet, reflecting Teleſcopes of 18 Inches or Two Feet, and 
Teleſcopes of Mr. ' DofTond's Conſtruction with Two Object 
Glaſſes from Five to 10 Feet; or, which are ſtill more con- 
venient, thoſe of 34 Feet, which he has lately found a Method 
of conſtructing with Three Object Glaſſes, which are as mana- 
geable as reflecting Teleſcopes, and perform as much as thoſe 
Which he makes of 10 Feet with Two Object Glaſſes. _ 
The Esclipſes of Jupiter's Satellites are obſerved by Aſtrono- 
mers at Land, as well in order to. provide Materials for 
improving the Theories and Tables of their Motions, as for 
the ſake of Compariſon with the correſponding Obſervations 
which may be made by Perſons in different Parts of the Globe, 
whereby the Longitude of ſuch Places will be accurately af- - 
certained, . It is indeed to be lamented that Perſons who viſit 
diſtant Countries are not more diligent to multiply Obſerva- 
tions of this Kind, for want of which, the Obſervations made 
by Aſtronomers on Shore Ioſe Half their Uſe, and the Improve- 
ment of Geography ſeems to be at a Stand. But it is to be 
hoped that an Emulation will ſpring up among thoſe who 
may have Opportunities of rendering fo uſeful a Service to 
the Public, to incite. them to watch diligently for the Occa- 
fions of obſerving theſe Eclipſes carefully, particularly of the 
Fitft and Second, which are moſt exact for the Purpoſe. The 
Eclipfes carefully calculated and ſet down. in the Ephemeris, 
will ferve to advertiſe them and Obſervers in general of the 
Times when they ſhould attend to theſe Obſervations, The 
Perſon who ſhall be under any Meridian different from Green- 
wich, muſt turn his Difference of Longitude into Time: See 
Table Page 5, , and 8, and add it to or ſubſtract it from 
the Time of the Eclipſe ſet down in the Ephemeris, according 
as he is to the Eaſt or Weſt of Greenwich, to find the apparent 
Time at which the Eclipſe will happen at his Meridian, 
nearly. He muſt further take care to regulate his Watch or 
Clock by apparent Time, or at leaſt to knew the Diflerence, 
as well in order to appriſe him of the Time to look out for 


the 


5 VVV 
the Eclipſe, as for aſcertaining the apparent Time exactly) 
at which he ſhall obſerye it. Frquat Altitudes of the Sun or 
Stars taken with an aſtronomical Quadrant afford the beſt 
Means of regulating Clocks and Watches for occaſional Obſer- 

_ . vations; or they pay, taken with a Hadley's Quadrant, 
by Reflection from a Bafon of Water or Quickſilver, or from 
the Horizon of the Sea, if the Obſerver has an open Proſpect, 
and is not elevated above 5 or 600 Feet above the Level of 
the Sea. But, if Opportunity does not admit of taking equal 

Altitudes, the Time may be determined from One Altitude 
taken in any of the Methods above mentioned, at leaſt Two. 
or Three Points of the Compaſs diſtant from the Meridian, 
but the nearer to the Eaſt or Welt the better, the Latitude 
of the Place being known, or being found by Obſervations. 
of the Meridian Altitude of the Sun or Stars made on Purpoſe. 

It will be better to take ſeveral Altitudes in order to take a 
Mean of the Refults for greater Certainty. The Manner f 
computing the apparent Time from the Altitude of the Sun 
or a Star, will be obſerved when we come to treat of the 
Method of finding the Longitude by the Obſervations of the 
Dittance of the Moon from the Sun and Stars by the Help of 
the Ephemeris, | | %% 
The Obſerver being in a Place whofe Longitude is well 
known, ſhould be ſettled at his Teleſcope Three Minutes be- 
fore the expected Time of an Immerſion of the firſt Satellite; 

Six or Eight Minutes before that of the ſecond,and third Sa- 
_ tellites; and a Quarter of an Hour or more before that of the 
fourth Satellite; chiefly on Account of the Uncertainty of their 
Theories; but, if the Longitude of the Place is very uncer- 
tain, he muſt begin to Jook out for the Eclipfe proportion- 
ably ſooner: Thus if the Longitude of the Place is uncertain 


to 30 Degrees, anſwering to 12 Minutes of Time, he ought 


to fix himſelf to his Teleſcope 12 Minutes ſooner than is men- 
tioned above. Nevertheleſs when he has obſerved One Ec- 
lipſe of any Satellite, and thereby found the Error of the 
Tables, he may allow the fame Correctſon to the Calcula- 
tions of the Ephemeris for ſeveral Months, which will adver- 
tiſe him very nearly of the Time of expecting the Eclipſes of 
the ſame Satellite, and diſpenſe with his attending fo long. 
I he Immerſions ſignify the Inftant of the Difappearance of 
the Satellite by entering into the Shadow of Jupiter; and the 
- Emerſions ſignify the firit 3 of its Appearance at com- 
3 N X 2 „„ - 
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Time of his paſſing the Meridian and Declination ſet down - 
in the Ephemeris, with the Help of the ſame Table of ſemi- 
diurnal Arcs; adding or ſubſtracting the ſemidiurnal Arc 
anſwering to the ſame Declination of the Sun: Remembering 


always that if Jupiter's Declination and the Latitude of the 


| Place are of the ſame Denomination, the ſemidiurnal Arc 


will be more than Six Hours, and if they are of contrary De 
nominations, it will be leſs than Six Hours. ! 


105 45% 45/1. apparent Time: The Time by the Ephemeris 


The Immerſion or Emerſion of any Satellite being carefully 


obſerved in any Place f to apparent Time, the Lon- 
gitude from Greenwich is foui 


| | d immediately by taking the 
Difference of the Obſervation from the correſponding Time 


ſhnewn in the Ephemeris, which muff be turned into De 


Sc, by Table Page 5, 7, and 8; and will be Eaſt or Weſt ot 
. Greemeich, as the Time obſerved is more or leſs than that 
of the Ephemeris. | 


© Example : Suppoſe an Emerſion of the firſt Satellite ſhould 
be obſerved at the Cape of Good-Hope, May 9, 1767, at 


being 


5 4 1 55 [ 157 } | | | 255 

being 99. 33/. 12/), the Difference is 1. 13/. 33/7, whence bx 
Table Page, 6, 7, and 8, the Longitude of the Cape ſhould 
be 180. 23/ 157. Eaſt of Greenwich, becauſe the Time ſup- 
poſed to be obſerved at the Cape is more than that of the 


t may not be uſeleſs here to obſerve that the Longitude | 


of the Cape of Good Hope 1. 13/. 33//=189. 231. 15%. ſet. 
down. in the Baitiſh Mariner's Guide, is that of the Town; the 
Latitude alſo belongs to the ſame; being both determined 


from the Obſervations of Meſſrs. Maſon and Dixon, who went 


thither under the Direction of the Royal Society, and obſerved 


the Tranſit of Venus in the Year 1761. Hence, by the Help of 


the Charts, I find the. Longitude of the Cape Point or Fro- 


montory . 189. 45/. Eaſt of Greenwich, and its Latitude 


— 


49. 300, S. the Longitude of Cape Falſo, 199. 15“. E. and its 


Latitude 34“. 34 8. If theſe Determinations of the Situa- 


tions of the Cape Point and Cape Falſo are in any reſpect 
uncertain, it ariſes from the Imperſection of the Charts I 

was obliged to make uſe of, in reducing the Longitude and 
Latitude from the Cape Town to the Two mentioned Points: 


For from the near Agreementofthe Abbee de la Caille's Obſer- 


vations with thoſe of Meſſrs. Maſon and Dixon, it is probable 


that the Situation of few. Places is better determined than that 
of the Cape Town: But if any one has Poſſeſſion of any 


eee Charts of theſe Parts that he thinks 


may be depended upon, or has any Opportunity of deter- 
mining the Points in Queſtion relatively to eack other from 
the Compariſon of ſeveral Journals of Ships, he may perhaps 
fix theſe Places with more Certainty than is here pretended 
Eclipſe of a Satellite of Jupiter, made under a well known 
Meridian, is to be preferred to the Calculations of the Ephe- 
meris for comparing with an Obſervation made-in a Meridian 
whoſe Longitude is required; but if no correſponding Obſer- 
vation can be obtained, as is frequently the Caſe, it will be 
beft to find what Correction the Calculations of the Ephe- 
meris require by the neareſt Obſervations to the given Time 

that can be obtained; which Correction applied to the Cal- 
culation of the given Eclipſe in the Ephemeris, renders it 
- almoſt equivalent to an actual Obſervatinnn W 


2 * * 


The Longitudes and Latitudes, of the Planets, Page 4, 
 ferve to know where to look for them in the Heavens, and 


It is to be obſerved that a correſpondent Obſervation. of an 


i: aL. 
when their Places may be conveniently ſettled by comparing 
them with fixed Stars by the Help of a Micrometer in a Tele- 
ſcape. They alfoſhew when they are in the moſt important 


Points of their Orbits, where it is moſt material to obferve 


them. They alſo ſerve to enable Perſons leſs ſkilled to diſ- 
tinguith them from the fixed Stars. Their Declinations and 


apparent Time of paſſing the Meridian are particulary uſeful 


to Aſtronomers who are furniſhed with Quadrants and Tranſit 
_ Inſtruments well fixed in the Meridian, in ſetting their In- 
ſtruments for obſerving their right Aſcenſions and Declinations. 
The apparent Time of a Planet's paſſing the Meridian may 
be computed thus; the Planet's right Aſcenſion being calcu- 
lated from its Longitude and Latitude, and turned into Time, 
ſubſtract the Sun's right Aſcenſion at Noon in Time from it, 
to find the Time of. the Planet's paſſing the Meridian nearly, 
which call T; take the Difference of the O and Planets daily 
Variations in right Aſcenſion in Time; if the Planet is pro- 
greſſive in right Aſcenſion, or the Sum if it is retrograde, which 


call X; then ſay, by the Rule of Proportion; = 
As 24. N: T:: X: e and T. will be the correct Time 
of the Planet's paſſing the Meridian. The upper Signs are to 
be uſed both to X and e if the Planet's progreſſive Motion in 


right Aſcenſion be greater than that of the Sun; in any other 
Caſe the lower Signs are to be made uſe of. Hee; ET 
But perhaps it may be found more readily by continual 
Approximation as follows > Take the proportional Part of the 
Difference or Sum of the © and Planet's daily Motion in 
right Afceniion, anſwering to the Time of the Planet's paſſing 
the Meridian, found nearly, in Proportion to 24*. and take a 
further like proportional Part of this proportional Part; and 
again of this laſt, and ſo on as far as is neceſſary. The Sum 
-of all thefe proportional Parts added to the Time of the Pla- 
net's paſting the Meridian found nearly, if the Planet's pro- 
greſſtve Motion in right Aſcenſion is greater than that of the 
Sem, otherwiſe ſubſtracted, gives the apparent Time of the 
"Planet's meg Fre; Meridian. AIR OS ROE RT 
Example: Let it be required to find the Time of the 


Moon's paſſing the Meridian, July 1 1767. 
The Sun's right Aſcenſion in Time July iſt is, 6h. 40/. 25/7. 
and July 2d, Cb. 44. 33. by the Ephemeris. Therefore his 
daily Motion in right Aſcenſion is 4/. 8/7; The Moon's right 
Aſcenſion July 1ſt at Noon by the Ephemeris, is 1599. 2/. an- 
Hwering 20 102. 36/, 8“. of Time, and July 2d is, 1699. 300. an- 
. | 85 e 5 Wering 
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ſtwering to 10. 18/7. 36 / The Difference is, 42/. 28 fl. pf Fine, 
from which 4/. 8 /. being ſubſtracted leaves 38/. 20%. Subſtract 
Gh. 40/ 25/. the Sun's right Aſcenſion July iſt, at Noon from 

10h. 360,8 / the Moon's right Aſcenſion the fame Noon, the 
Remainder 30. 55/7. 43/7. is the Approximate Time of tlie 
. Moon's paſſing the Meridian. The proportional Part of 38“. 20% 
- anſwering to this, is 6'. 17% and the proportional Part of 6/, 197. 
is /; therefore 6. 17“ and 9 or 6/, 26% added to J 5507. 
450 give 40. 2/. %, the apparent Time cf the Moon's 
paſſing the Meridian. In the Ephemeris it is 4. 2/. It may 
alſo be computed by taking the Difference of the Moons 
 - right Aſcenſions at Noon and Midnight, but then half the 
Sun's daily Variation in right Aſcenſion muſt be made uſe ef, 
and Proportion. muſt be made for 12 inftead of 24 Honrs: 
And if the Moon paſſed the: Meridian after Midnight, the 
Sun's right Aſcenſion at Midnight mutt be ufed, which is a 
Mean between his right Aſcenſions on the preceding and ſub- 
- ſequent Noon., For the Planet's, it will be ſuificient to take the 
firſt proportional Part only. 5 155 
The Configurations of Jupiter's Satellites, Page 5, exhibit the 
apparent Poſitions of the Satellites with reſpet to each other, 
ard to Jupiter at ſuch an Hour of the Evening or Night as 
they are moſt likely to be obſerved, and ferve to diſtinguiſh 
the Satellites from one another. jupiter is diftingaiſhed by 
the Mark ©, and the Satellites Points with Figures an- 
nexed, the Figure 1 ſignifying the firſt Satellite, 2 the ſecond 
Satellite, Sc. When the Satellite is approaching towards 
Jupiter, the Figure is put between Jupiter and the Point; 
and when the Satellite is receding from Jupiter, the Figure is 
put on the other Side of the Point. The Satellites are in 
the ſuperior Parts of their Orbits, or furtheſt from the Earth, 
when they are marked to the right Hand or Weſt of Jupi- 
ter approaching him; or to the left Hand or Eaft of Jupiter 
receding from him; but are in the inferior Part of their Orbits, 
_ "or neareſt to the Earth, when they are marked to the right 

Hand or Wet of Jupiter receding from him, or to the left or 
Eaſt of Jupiter approaching him. The Cypher o ſometimes 
_ annexed to the Figure of the Satellite towards the Margin, 
ſigniſies that it is inviſible on the Face of Jupiter; and the 
black Mark g, fignifies that it is inviſible, being eclipſed in 
Jupiters Shadow, or behind Jupiter, and eclipſed by his Body. 
The 7th and 5 following Pages of each Month contain the 
Moon's Place, and all the Cir$umiſtances relating to her Mo- 


* 
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tions, and her Diſtances from the Sun and proper Stars, from 
which her Diſtance ſhould be obſerved for finding the Longt- 
tude at Sea. The Longitudes, Latitudes, and Declinations of 
the Moon, and Time of her paſſing the Meridian, afford the 
like Uſes with the, ſame Circumſtances of the Planetary Mo- 
tions, and many more beſides. For the ſake of greater Preci- 
ion, the Moon's Longitnde, Latitude, Right Aſcenſion, Decli- 
nation, Semidiameter, horizontal Parallax, with its 3 iſtic 
aon proportional Logarithm, are computed twice a Day, t 1 5 
and Midnight, and may readily be inferred to any interme- 
diate Time with the greateſt Exactneſs. - | 
Example: Let it be required to find the Moon's Longitude 
and Latitude, Sc. July 15, 1767, at 16. 22/ 16/4, Firft to 
find the Longitude, The Moon's Longitude, July 16, at 126. 
ir 0597 yas AY and July 17 at Noon, ©. x39. 45/. 4%. 
the Difference 52. /. 23//. is the Muon's Motion in 12 Hours; 
fay then, by the Rule of Proportion, 5 3 
As 12). is to 4. 22. 16/. (the Exceſs of 16h. 224, 16%. above 
12d.) ſo is 99. 7. 23/7. to 29. 354. 439. which added to 
05. 69. 400. 25%. the Moon's Longitude at 12h. gives . 9. 
. 26/. 6%, the Moon's Longitude nearly; but this muſt be cor- 
rected on Account of the Moon's unequal Motion in 12 
Hours, by Page 11 of requitite Tables; for this Purpoſe take 
out of the Ephemeris the Two Longitudes of the Moon next 
receding the given Time, and the Longitudes immediately 
—— it, and fet them down in Order one after another, as 


follows * | . 

FP tis bi Rd DIE - 

T 

July 16, Noon 11. 29. 29. 34. . 
Midnight o. 6. 40. 58.) 2 57+}; ” 
17, Noon o. 13. 47. 24. Is i 23. 
Midnight 0. 20. 5 1. 27. [7 3,39. 


Take their Diffeaences, . 107. 517%. 5e. 5 I; 23". 50 + 3 
take the Differences of theſe Differences, or the 2d Dinbecde 5 


3.28/%. 3J. 44%. and take their Mean which is 3“. 36/7. Now look 


for the Correction in Page 11 of requiſite Tables anfwering 
to 4. 22/ after Midnight, found on the Side, and 3“ 26 at 
Top, 214 will be found under F. and 28// . under 40. the 
the Difference is 7/7. whence 35/7 will require 4%, and the 
CorreQion fought is 21!/+4//=25/!. which, according to 
the Remark at the Bottom of the Table, muſt be added 0 
x N cauſe 


1 161 1 


cauſe the Motion U 12 Hovrs or fit PROTO ire Gt | 


5 ing to o* 99. 167. 6/7. the Moon's Longitude found by even 


vera, firſt decreaſe and then increaſe, take half the 
ence of the Two ſecond Differences. for the Mean ſecond 24 


: le: 
221. e 


Proportion ; whence the Moons true Longityde is of, g, 460. 
31/7, 0? is as correct as the Longitudes from which it is de- 


N. B. If the firſt Differences of the Four Lovgitades of the 


Moon taken out. firſt increaſe and then deereaſe, or Te 1 
iffer- 


ference, with which take the Correction frem Page 11, an 
add or ſubftra& it as the ift. firſt Difference is „ . 
than the third firſt Difference. 

To find the Moon's Latitude. Take out of the Epheme 
Two Latitudes preceding and Two ſo e the given. 275 
and ſet them down in 5 5 and take their fi 
Differences, and the mean of the Two ſecond en 
the proportional Part of the Middle firſt Difference mT Og to 


the Hours and Minutes, Ge. of the given Time after. Noon. er 


Midnight; which correct in the following Manner: Entering 


Table age 11 with the Hour from Noon. or Midnight on 


the Side, and the mean ſecond Difference at Top, take ont 


the correſ} bonding Number of Seconds, which aided to or 


ſubſtracted from the proportional Part found above, accorgir Ing. 
as the Motion in 12 Hours or fiſt . are 1 74 
or increaſing ; or, more generally, accordi 


ference js greater or leſs than third firſt Di Ne ki the. 


proportional Part correded; which now added to N25 ſub⸗ 
itracted from the Moon's Latitude at the preceding Noon or 


ae t, as the Latitude in theſe 12 e is inc reaſing or 


e gives the Mcon's Latitude correct. 
The Moon's Latitude is deguired, July 66, Wh 


way 4” ; 7 * 1 Mend. 
ER i Dif. ad 80 2d * 1 
199 36. Neem 4 31 10 N. Ie 85 "© 5 

TM | OY oon 5 3 4 9 6 14 44 1 „„ 
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1, The, Moon's Latitude July 16 at Midnight being 4*. 49/.. 
„1 N . and the Motion in the next 12 Hours being 137. got,” 
| VV Sls, © Bebo 
. fois 137. 5o/t. to $7..217; butthis 
| mut be correded by adding 3377. the Correction from Page 
\ | 11, anſwering to the Hour 4*: 22!. and the Mean Second 
e Difference 4/ 40/7, becauſe the firſt Differences are decreaſing, 
or rather . becauſe the firſt of them 18/7. 26/7. is greater than 
the laſt of them 9/. 577. therefore the proportional Part | 
corrected is 5. 2/1. 4+33!!=5!. 35%, which added to 4˙. 


1 


3 gives 4. 55 11/). N. the Moon's Latitude cor- 
re %... if mats I FL 1 ps 


2 
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Remarks on ſome Circumſtances neceſſary to be attended 
to, in order to obtain and apply the Correction of fecond Dif- 


> 7 * 


ferences rightly in computing the Moon's Latitude. 

I. If the Moon's Latitude taken out of the Ephemeris ſor 
Noon and Midn'ght changes its Denomination from North to 
South or from South. to North, the Sum of the Two Latitudes 
of contrary Denominations, where the Change happens, is to 
be accounted the firſt Difference in that Place. © © 
II. If the Three firſt Differences firſt increaſe and then de- 
creafe, or vice verſa, firſt decreaſe and then increaſe, Half the 
Difference of the Twa fecond Differences is to be taken for 

HERS cond %%% 0 HEE nes , 

III. It the Series of Fout Latitndes taken out ſhould firft in- 
creaſe and then decreaſe about the Moon's greateſt Latitudes, 
take the Sum of the Iwo firſt Differences ſtanding on each 
Side of the greateſt Latitude for the ſecond Difference in that 

Place; correct the Moon's Latitude at Noon or Midnight by the 
ſmple proportional Part firft found; and to the Latitude fo. 
corrected, add always in this Cafe the Correction from Table 
Page 11, anſwering to the Mean of the Iwo ſecond Dif-. 
ferences. „ | ve Fen 

Before I quit this Subject of Interpolation by ſecond Dif- 

ferences, 1 ſhall point opt another Method, by which the 

fame End may be chtaived more readily, and with fewer 

Rules, by thoſe who are well acquainted with algebraical Sub- 
traction and Addition, and the Manner of applying the Sigr 

in thoſe Operations. Subttrac each Latitude from the fol- 

lowing for the firſt Differences, to which prefix the Sign — if 

the Latitudes decreaſe; and ſubſtract each firſt Difterence, TY 
thus found, from the followiug one of the ſame Order for tie 
ſecond Differences. Half the Sum of the Two _ Diff. 

3 ; | : : £ ö rences « 
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ferences ſtanding on each Side of the Interval to be interpo- 


applied always with the contrary. Sigg tn 
_ Theſe Operations are to be performed, and the Signs.to be 
applied as in algebraic” Subſfraction and Addition. Note 
further, if the Four given Latitudes change their Denomina- 
tion, call the ſecond Latitude, and thoſe of a contrary De: 


NMothins ion ot ot oi 
The Moon's Declination may be found at any Hour in the 
ame Manner as her Latitude; but as the Corredion ariſing 


from ſecond Differences will never exceed 2+/, this may be 


neglected on moſt Occaſions: but if any one is deſirous to ob- 
tain the Declination true to a Minute, the Cor rection iscafily 
a,,, % ꝙ ůoͤ nets nc en 
Ihbe other Articles of Page 7, and 8, vis. the Moon's right 
Aſcenſion, her Semidiameter, horizontal Parallax, with its 
Logarithm, and the Diſtances contained in the Four laſt Pages 
ef the Month, may be all found correctly by even Propor- 


dated, is to be accounted the mean ſecond Difference; the 
Correction correſponding to it by Table Page 141, is to be 


tion, without requiring any Allowance on Account of ſecmd 


Differences. The proportional Part of the Moon's E 
Sc. for any Hour, may be found: very readily by the Help of 


the Table of proportional E at the End of the requiſite 


Tables: For which conſult the Explanation of thoſe Tables. 
The Moen's Longitude and Latitude are uſed, in computing 
her Diſtances, from the Sun and Stars contained in the Four laſt 


Pages of the Month, as well as in the Appulſes to Stars pointed 


out in Page 1, and, jointly with her Parallax and Semidia- 
meter, are neceſſary for computing the Eclipſes of the Sun 
and Moon, and the Occultations of fixed Stars and Planets by 
the Moon. They alfo facilitate the Calculation. of the Lon- 
gitude of any Place from an Eclipſe of the Sun, or an Oc- 
cultation of a Star or Planet by the Moon obſerved : Or, if 
the Meridian be well known, the Parallax and Semidiameter 
ſerve to deduce the Moon's true Place in the Heavens from the 


Obſervation, which compared with that given by the Ephemeris | 


ſhews the Error of the Tables, whatever it be at that Time. 
The Moon's Semidiameter and Parallax are applied in corect- 
ing almoſt all Obſervations of the Moon. The logiſtic Lo- 
garithms of the Moon's, Parallax, ſerve further to facilitate 


the Calculations of Parallaxes, but if the Table of proportional 
Logarithms at the End of e Tables be made uſe, 


+ 
* 


* * 
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of, which will be moſt convenient; the conſtant Quantity 
9.4% muſt be added to the logiſtic Logarithms of the 

| Miooiis Horizontal Parallax contained in the Ephemeris of 
1967, to reduce them to proportional e I will de 

re convenient to ſubititure proportional Logarithms of the 

Sons Parallax inſtead of the logiſtic Logarithms in a fu- 
ture Ephemetis. 8 VV 
Tue Moons right Alcenfion and Declination are uſeful to 
dompute her Altitude at any Time, particulatly at the Ob- 
ſervation of her Diſtance from the Sun or a Star, Pong TE 
was neglected to be or cculd not be obſerved properly; whi 
latter Caſe may ſometimes happen in the Night, though 
think but rarely; the utmoſt. Accuracy not being required 
for the Calculations of Refraction and Parallax. See Britiſh 
Mariners Guide. Page 575. The Moon's Declination, with her 
Semidiameter and Parallax, ſerve for finding the Latitude by 
the Metidian Altitude of her upper or lower Limb obſerved 
at Sea. See Britiſh Mariners Guide, Page 93. The Moon's 
right Aſcenſion and Declination ferve alſo to compute the 


Time from her Altitude obſerved at the Obſervatica of her 


Diſtance from a Star; whence the L 1 . may be inferred, 
though no Altitude of the Sun or a Star was taken for re- 
Fulaking the Time. See Britiſh Mariner's Guide, Page 61. 
The Diſtances of the Moon from the Sun and fixed Stars, 
contained in the Four laſt Pages of the Month, ate ſet down 
tv every Three Hours of rent Time by the Meridian 
of Greenwich, and are deſigned to relieve the Mariner from 
the Neceſſity of a Calculation, which he might think prolix 
and troublefome, and to enable bim, when compared with 
the ſame Diſtances obſerved carefully at Sea, to ide er his Lon- 
vitude readily and with litthe Danger of Miſtake to a De- 
Free of Exactneſs that may be thought ſufficient for moft 
 hantical Purpoſes. But uſeful and valuable as the Practice 
of this Method may be at preſent, it is a Remark not un- 
worthy our Notice, that there is Room to hope, by future Im- 
provements of the lunar Tables, and the Introduction of 


a more accurate Method of conſtructing Inftruments, it may | 


be carried to a much higher Degree of Perfection. 
The Moon's Diftance are computed both from the Sun 

and proper Stars, and bene from One Object on each 

Side of hes, to afford the Mariner a greater Number of 


of 
Opportunities of Obſervation, and a Means of attaining 3 
greater Degree of Erskine. The Diſtances from the Sun 


. made with 2 Star 


4 as 1 
| computed between 49% and 1209. of Diſtance, - While 
= 7 is between the Diſtances of 20 and 40 from the 
Sun, her Diſtance is computed only from a Star on the con- 
trary Side that the Sun is. When ſhe is between the Dif- 
| tances of 40 and 9o from the Sun, her Diſtance is com- 
2 both from the Sun and from a Star on the-centrary 
| Side to the Sun; when the Moon is above goꝰ from the Sun 
her Diſtance is computed from Two Stars, one on each Side 


of her; though ſtill her 3 is computed alſo from the 5 


Sun from wo 120 the Diſtance of the Moon 
from the at or Star, 20 oh erved with a good Inftrument, 
is ſufficient to determine the Longitude, with the Help of the 
 Ephemeris, always within a D and generally much 
nearer, yet it will conduce to ſtill ecuracy, if the 
Obſerver takes the Diſtance of the Noon f. from Two Stars, or 
the Sun and a Shs or, when the Moon is between go nd 
1200 Diftance from the Sun, from the Sun and Two Stars, if 
he can 5 ſo lucky as to obtain theſe ſeveral Obſervations. 
The Longitude being computed. from the Obſervations 
1 the Mean of the Reſults 
is to be taken as probably approaching neareſt to the true 
Longitude. In particular the Moon's Diſtance ſhould be taken 
from Two Stars, or the Sun and a Star on each Side of her, as 
often as rtunity permits, ſince the Mean of the Reſults will 
probably be at leaſt as exact again as either ſeparately, I mean 
as. far as depends on any Imperfection of the 1 ruments, 
and unavoidable fmall Errors ariſing in the Uſe of them; Ex- 
rors e theſe Kinds having a natural tendency to correct each 
other; for that ſmall Error which ariſes — the lunar 
Tables will affect the Reſult from either Star equally y. But the 
Errorof Mr. Mayer's 1aſt lunar Tables here ma 17 of, ſcarce 
ever exceeding 1/ at the moſt, and ſeldom amounting to 20/. 
the Uncertainty hence ariſing in the Determination of the Lon- . 
gitude can ſcarcely exceed half a Degree, and generally wil 
not exceed 10 Miles, 
The Diſtances ſet down in 1 the Ephemeris, afford the Ob- 
ſerver a ready Means of knowing the Star from which the 


Moon's Diſtance is to be obſerved ; for he has nothing to 


do but to ſet his Quadrant to the Diſtance computed roughly 
From the Ephemeris, ee the Seconds, at the apparent 
Time eſtimated nearly 7 the wag + bl) a of Greenwich; and 
direct his Sight tc the Eaſt or Weſt of the Moon, accord- 
ang as the Diſtance at Greemnich is 1 in . 9 and 
oe > 


. 
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Moon upen the little Speculum, let him give a 


ſecond Differences, and at the fi 


76, or in Tw6 laſt Pages of the Month; and haying found the 


| | a Sweep with 
the Quadrant to the Right and Left, and he will find the 


Star ne ſeeks for, if above the Horizon and the Air be clear, 


nearly in a Line perpendicular to the Line of the Moon's 
Horns or longer Axis, or, which is the ſame Thing, in the 
Line of the Moon's ſhorter Axis produced. The Star, is al. 
ways one of the brighteſt, ſo that there is little Danger of 


- miſtaking another for it, if the preceding Directions are 
carefully” obſerved. The Time at Greenwi:h is eſtimated 


nearly by turning the ſuppoſed ' Longitude from Greenwich 
into Fime, by Table. Page 6, 7, and 8, and adding it to or 
ſubſttacting it from the-Appareat Time at the Ship, as its Lon- 
gitude is Weſt or Eaſt of Greenwich.” It will be fufficient if 
the Dittance be'computed from the Ephemeris within 10/. or 


200. for wee e Quadrant. The principal Uſe of the 
Diſtances of tl rs; 
in determining the Longitude by Comparifon with the corref- 
pPonding Diſtances obſerved at Sea, will be ſhewn hereafter 
in its proper Order, in the Diſſertation „ the Me. 


Moon from the Sun and fixed Stars; namely, 


thod of computing the Longitude at Sea by the 
„ ee e e e e 

The Diftances contained in the Ephemeris were computed 
strictly to Noon and Midnight, and thence interpolated for 


every Three Hours, according to the Method ſhewn for com- 


puting the Moon's Latitude, Page 17—19: Except that the 
Correction of ſecond Differences at the Middle of the Inter- 
val to be interpolated, was taken + of tlie Mean of the Twe 

t and third Quarter of the 
Interval was taken 4 of the Correction juſt found at the 


Middle of the Interval; inſtead of conſulting Table Page 11 
which would however have given the ſame Reſult, But, at 
the firſt 12 Hours when the Diſtances of the Moon from a 
Star begin, and the laſt 12 Hours when the Diſtances end, 
there being only One ſecond Difference inſtead of Two fe- 


cond Differences on each Side to take a Mean of, this Me- 
thod fails in theſe Caſes, and therefore the following is to be 
ſubſtituted in its ftead, being derived from Sir Iſaac New- 
ton's Solution of the Problem of drawing a Curve through the 
Extremities of any Number of given Ordinates, Phil. Nat. 
J Edit. uit IRE 
From Four Diftances at Noon and Midnight computed 


ſtrictly, to interpolate Three Diſtances at the 3d, 6th, and 
9th Hour of the firſt or laſt Interval. 


Subſtract 


* 


„ 
Subſtract each Diſtance from the following, for the firſt 

Differences, and prefix the Sign —, if the Diſtances de- 

_ creaſe, Subitract each ſirſt Difterence thus found from the fol- 
lowing one of the ſame Order, for the ſecond Differences: And 
in like Manner ſübſtract the firſt 2d Difference from the fol- 
lowing for the third Difference; applying the Signs as in 
algebraic Subſtraction. Denote the firſt or laſt firſt Difference 
by b, the firſt or laſt ſecond Difference by c; according as the 
Interpolation to be made is for the firſt or laſt 12 Hours, 
5 diegnote alſo the third Difference by d; and, @ being put to 
5 ſignify the Diſtance at the Beginning of the Interval, the in- 

terpolated Diſtances will be as follows: | 

At zd Hour of firſt Interval @ + 4b — 274 12 4 

At 6th Hour of firſt Interval a+ib—4c+ 4 

At 85 Hour of firſt Interval a + 3b — A + 55x 4 


4 | | ; 

At 3d Hour of laft Interval a + 215 — „ — 55x 4 
At 6th Hour of laft Interval a +#b— 1 7 

At gth Hour of laft Interval « +45 — 1 — 1474 


In adapting theſe Formule to Numbers, great Care muſt 
be taken about the right Application of the Signs. Thus if 
b, c or d is Negative, apply the Number dee e. the Value 
of that Term of the Formula where it is found with a contrary 
Sign to that of the Formula. BE | 
t me add in this Place, that if in filling up the firſt and 
laſt Intervals, a new ſecond Difference has been ſuppoſed in 
arithmetical Progreſſion with the Two given ones, in order to 
take a Mean between it and the firſt or laſt ſecond Difference, 
the Interpolation at the Middle of the Interval or 6th Hour 
will be had true, the ſame as if the above Formulz had been 
uſed : But at the Interpolation of the firſt and third Quar- 
ter there will be an Error of rr third Difference; which 
will be corrected, by applying + rt d or third Difference, to 
Number found at the 25 Quarter of the Interval, and —; d 
to that found at the third Quarter of the Interval; equally 
the fame whether it be the firſt or laſt Interval, | 
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© ASTRONOMICAL PROBLEMS „ 
. 0 r Trp LATE 12 pF; i003 A af 5 1 5 8 
| Mx. i Ly > 4 0 N 8. 20 „ 


TN a the Lond at Ses by: Means, Shs Miley Ss 

Diftance'from the Sun or a fixed Star, it is neceſſary to 
118 the Altitudes of the Moon and Sun or Star; which, if 
the Horizon is too hazy to obſerve by Day, or, if the Obſer- 
vation is made at Night, when the Altitude of a Star is ca 
difficult to obſerve, my be "OO very 19 5 7 the ws : 
lowing Rule. rn : 


To find the Altitude of oh 1 at any Tins, 1 


1 DL By the Rules i in the Nautical Almanac for 1771, find the 5 
| | Logarithm Ratio, ſubſtract it from the the Riſing found anf- 
wering to the given Diftance of Time from Noon in the 
=», Tables in the ſame Almanac] the Remainder is the Logaritm | 
bot a Number, which ſubtratted from the natural Sine of the  ' 
| Sun's Meridian Altitude, leaves the 3 Sine of the A | 
_ at the required Time. _ 
_EXAMPL « | 
* What i is the Sun's. Altitude at 11. of A, M. the Latitude 
of the Place being 60. o', the Sun's Declination 0% 0“, and 
conſequently its Meridian Altitude ; HOG OF ood, | 
Time n Noon —_ 15. of Riſing — 3. 332433 5 
. : 1 e — ĩ˙ ö 


Bt 


1 ; | e 2465 5 rs 3 
0 wi is the . of. 5 1704 2 
this We $ Nom: | e the natural Sine of 305. of i 


1 . S, 6 the natural Sine 28% 55 the, 
« = © +. 0. Altitude at 1, 8 "0 „ 
2 To find the Altitde of the Moon. or a a Star 

at. any Time. eee e FVV 


TO the apparent Time ad k the. Sun's 8 8 1 75 
that Time, the Sum i is the x right Afcenhon of Mid-heaven. 
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755 The Difference between this, and the right 0 L 
Star is the horary Angle or Diſtance « of Time from the Star * 
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dae the given Time. 8 185 6 


: at 105 P. M. at London, Lat. 515. 31 N. 


The Som is the Log. 45 
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8 1 e Place of Obſervation. 
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paſſing the Meridian. | 

From the Tables in the Nautical Almanac. | 
out the Riſing for this Time, Fg it add the Log. Cofine of 
the Star's eee and the Log. Coſine of the Latitude of 


the Flhce, the Sum, aba 20 from the Index, is the Loga- 
rithm of a Number, 9 


btracted from the natural Sine of 
the Stars Meridian Altitude, leaves the e Sine: 5 A a . 


2 > 


21 18 KR E X AMP L. E. 
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ih i, 7 14% 
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Decli tion Pager: 7 5 1 7. 275 417 TH. 
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The Altitude that comes! out by thi is "Calculation is the 
tree One; and therefore to find the apparent Altitude, it muff 


be corxrected by adding the Refraction, and if it is the Moon, 
| ſybtratting the "Parallax ning to N quien N 


Il. Havin the Time the Sun . * takes 
up to paſs a horizontal Line; to 1 the ene 


From the proportional Logarithm of the Arie Time, 


the Index being increaſed by 10, ſubtract the 3 


arithm of the Time the Sun's Diameter takes up to 


the Meridian, found by doubling the Time of the Semi- 
meter ſet down in the Nautical Almanac, the: Remainder i "mM 


0 the Log. Sine of the Angle of- Poſition, A. 
| 3 ae, ne. 


2 * Eo 1 


for 17% T. ke * 5 


0. 20659 
9. 052 
22555 o 

— 
6, %% 25 : 
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1 U ow 
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fi the. 1 Cofine of this Angle add the 8 Cofine of 
Ke s'Declination, the Sum, rejefting 10 from the Index, 


is the Log. Sine of the Latitude; exactly, if the Obſerva- 


tion was made of the Sun's ns through the Horizon, other- _ 


wiſe only nearly to be corre as follows. 
Add together the Log. Sine of the Altitude, the Log. Sine 


of the Declination, an the Log. Secant of the Latitude, the 

Sum, rejecting 20 from the Index, is the Log. Sine of the firſt 
Correction, to be added, if the Latitude and Declination 1285 
both of the ſame Name, otherwife ſubtracted. 


Add together the the Log. Tangent of the Latitude, and 


1 the Log. verſed Sine of the Altitude, the Sum PENG 10 


from the Index, is the Log. Sine of e orrectio 
be e ſubtratted. bird 7 
"a A M PE E. 12 
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meter ri 6 pr the Hora of the 158 wo alen to 
| be 77. e to find the Latitude of the Sh N 


bferved Time 7 20% Propl. 11. 999 
1 the Sun's Diam. he Be 220 2 foo 12 


uz 


neleof Poſition 180. 5174 sine 3 55 1 9055 | 


oline Angle of Poſitioon e 
Conne Decligation 23.28 — 9,9625 1 


| Latinde I 60 15 Sine 9889 
EXAMPLE. Il. DP + 
© Suppoſe The fame Day, the Diameter of the Jun. was ED 


_- ſerved to take 4 . 18// in paſſing an horizontal FANS whoſe 
TS Altitade was 52. o/ to find the Latitude. . 
Obferved Time ct. 18% Propor. Log. „ 10 
Time of Sun's Diameter paſſing Mer. 'S 1.8804 


Angle of Poſition 262. 3:5 Sine . 9.6506 : 


- Coline Angle of Poftion 9.99154 7 1 7 
. Cofine Declination eas -- 9.9625 Die e HIER 


Apprninae Lat. t. 55% 25 00 ry 9-91 40x. but = 1 


Sine Alt. 9403 VV. 8. Alt. — be 


Ane Decl. 72 | nn / Tang. Lat. — 1 


6s. Lat. — „ 10.2428 24 Cor. 15 ei s 


— — 


ö . 3 28, 50! Sine 8. e 
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VV 20 Cor. * St 18 50 
. EIS III £6735. 
„F N45 to Atitude 8 20 10 


. r is Time the Sun 8 Dias. takes 
up to pals a Vertical Line, to find the Latitude. 


From the proportial Logarithm of the obſerved. Time, the 


Ines being boekealed 10, ſubtract the proportional Log. 
of the Time the Sun's Diameter takes up to paſs the Meridian, 
the Remainder is the Log. Cofine of the Angle of Poſition, 


whence the Latitude ma . found as before. . > 
wa EXAMPLE, 15 


een eee 25; 37/4 The" Sun = * en. it f 
A X 


took up 2/. 39// to paſs A Vertical 9 in a e 
Obſerved Time 27 30% Probl: " Eh . 
| erg of Sun's Diameter paſhng Mer... — 255 "bog. 


Cole e of Poſition 26. 33 Colne — 755510 Nr 
e Declination — — 9.9525 
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Apprur Lat. TY 8 bias HY 9.9741 


| / Whence the true LING will be found the fame. as in » Jhe. | 
| Lf Exaniple. | 
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Remax on 8 Method of wi YE fats : 
from Te . with the Time between 


idem. 
IV. If the I comes very n near r the Zenith, the Sine of the 


Altitude will vary fo little as to make it dubious which arc 
- ht to be taken as belonging to the nature Sine of the Me- 


lan Altitude, 


| "Ws this Caſe it will be much eaſier and more convenient to | 
uſe the following Rule. . 

bi Having found the Time n Noo, find he Tae 

anſwering to it in the Column of Riſing (Nautical Almanac 


1772) and to this Lor 25 — Secant leſs b Radius of the half 


mate 5 « Ae 2 2. 


ER: „ VVV 
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V 4 „ ee £5 off 8 „ 
ß DR i . — 3 56 
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Sum of the greateſt obſerved Altitude, wt the-Meridian Alti- 


tude which the Sun ought to have, ſuppoſing the Latitude by 


Account right, and the arithmetical Complement of the I 


Ratio, Ehe Index being diminiſhed by 5,)the Sum is the Sine | 


of an Angle, which added to the great ſt 8 * give 
the Sun's ien Altitude. 
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She 05 Deb 21, 1774, with the Sun's Declinition 5 


0 23*. 28! 8. and the Latitude by Account a=”, 40 S, the fol- 
| lowing Altitudes were taken, 


5 Times by Watch. Altitude © Nat. Sines, The Merid. Alt. 1 te 


of the Suns de $9, 12 tothe South 
Center. ©. 8 of the Zenith. 


TL 570 O7 899. 10 999894 Lat. 22. 40 0.0349 
#2 "4 45-88 50 © 99979:27""Declaghalt ey. 


WR e e EnSa 


7 „ * Ratio 0.07240 
40 Elapſed Time EL 10.15. Its Log. 1.00647 


7 | 
3 FO 2 Elapſed Time N — 1.77663 | 
e 50 Middle time - ee „ — 7 2.85550. 
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3 0 Time from Noon. Rifing/  — 0.93284 : 
Mean of 1 12 Met- Alt. 1 11 Sec. Rad. 1. 84509 
Gr. Alt. | 


89. 10 
Arith, - Compl. of Log. 1 _— — 4.92760 


The Sum is the Sine of 0. oat © — es 7.70653 
Which added to 89 1 10 the weed obſerved Alk. 
Sives ee 7 Mer. Alk. 1 
. e WH 6 32 ds , © 5 


2 Latitude! 


This differing much * the aſſumed Latitude, the W. wY 8 
nul be repeated with r new Latitude 220. 55! 0.03571 


. | Ray" 23 28 0.03749 
Yn fs kb gn oat a £ 5 10. Ratio — 3 


. 3 


t 1 © 


1 1 5 2 * * : OY 


1 Dif: of natural sines — x,00647 
"5 5 r 2 r 


. Middle Time — 
by Wb: 8 5 4 3 . 


* 2 
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5 from Noon the fame as before, Rifng — 564 


89 2 Ver. N 
Mean. of 1155 5 ON Jat. 99 184 R. 1 %% | 
. Ar. Co. Log. Ratio 4. 92680 


— — 


a f. 214 Change ne — 5. 
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a ee 
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„ "Oe 23 28 
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e e - 
| Therefore the Mer. Att. © 89. 32. nd the Lat. 2. of 8. 
In this laſt Operation only the gecant af the Mean or half 
Sun. of the Meridian and 87 Altitudes need have been 
N the reft een as in This priceding a rod, 5 


e C. Ax. Log. Ratio 4.92680 4 as before. 
Sec. of Mean Alt. 293972 


Sum 7.79936 the Sine of of. 220 
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| 1 V. When 
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. w hen One Altitude of the Sun | 1s taken 8 at x, Dit. 
tance from Noon, and another very near it, [if the Sun vomes 
| near the Zenith, the Latitude cannoreafily be deduced by the 
Method laid down in the Nautical Almanac for 1771, as the 
1 Latitudes coneluded from it, will converge but lowly te the 
eme but it may be readily found by the following Method. . 
y means of the ſuppoſed Latitude, Sun's Declination and ; 
Altitude taken at ſome Diſtance from Noon, find the appatent es 
Time, and conſequently how. much the Watch is too faſt or 
Now for apparent Time, and thence what was the apparent 
Time and Diftance from Noon when the higheſt Altitude was 
taken, from whence by the preceding Rule, the Change in 
Altitude may be found, and the Meridian Altitude and _ - 


titude. 
| EXAMPLE, _ . 
| 8 December I, 1774, Suns Decl. z3*, 28. 8 N 0 
by Account 229. 40%, S. the Sun's Altitude at 90. 107. 0 by 
the Watch was 486. 50%, and at 125. 7. 0%, it was 295 10/to 
to find the Latitude. oo | 
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27 7 2, 057% FOO 
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1 Ting of the Second Obſervation SN 
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SOT Ye K 
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